SUMMARY Scanning electron microscopic observation of Bruch's membrane was performed after removal of retinal pigment epithelium (RPE) with the osmium tetroxide treatment. Eight human eyes from subjects at various ages (from newborn to 77 years old) were examined in order to investigate aging changes in Bruch's membrane. The collagen fibres of the inner collagenous zone in young eyes formed a tightly interwoven membrane, and the meshes were regular and fine. In old eyes the meshes were irregular and coarse, and deposits were observed. Deposits were embedded in the collagen fibres of the inner collagenous zone, or attached to the surface on the innercollagenous-zone side of the basement membrane of RPE.
Bruch's membrane and its aging changes have been observed mainly by light and transmission electron microscopy (TEM). 1-Scanning electron microscopic studies have been few, probably because it is technically difficult to remove retinal pigment epithelium (RPE) from Bruch's membrane without damage. Goldbaum and Madden digested RPE with trypsin and observed Bruch's membrane by scanning electron microscopy (SEM).'0 In the present study RPE was removed with the osmiun tetroxide treatment," and Bruch's membrane was observed by SEM. In addition, Bruch's membranes at various ages were examined in order to investigate aging changes.
Material and methods
One eye was obtained from each of eight patients. Table 1 lists the age and cause of donors' death or surgical enucleation. Six eyes were obtained at necropsy (cases [1] [2] [3] [4] [5] [6] . The eyes were enucleated and fixed in 2 5% glutaraldehyde 6 to 12 hours post mortem. The other two eyes (cases 7 and 8) were enucleated under general anaesthesia because of retinoblastoma and immediately fixed in 2.5% glutaraldehyde. The osmium tetroxide treatment was carried out according to the method of Komuro and Uehara."1 After fixation in 2-5% glutaraldehyde the eyes were dissected into fragments of appropriate For SEM the specimens were dehydrated with a graded series of ethanol, critical-point-dried, coated with platinum-vanadium, and observed by SEM (ISI-DS 130, Akashi, Japan). For TEM a part of each specimen was dehydrated with a graded series of ethanol and embedded in Epok 812 (Oken Shoji, Japan). Ultrathin sections were cut, stained with uranyl acetate and lead nitrate, and observed by TEM (JEM 1200EX). observed (Figs. 7, 8 ). As shown in Fig. 7 , spherical structures and larger structures of other shapes were embedded in the collagen fibres. A mound-like structure, shown in Fig. 8 , had a rather smooth surface and involved the surrounding collagen fibres. This was observed to project from the inner collagenous zone toward the RPE. Similar deposits were also observed to be attached to the surface on the innercollagenous-zone side of the basement membrane of RPE (Figs. 5, 6 ).
The results of the observations by SEM coincided with those by TEM, that is, deposits were absent in Bruch's membrane of the young eyes (Fig. 2, inset) , and deposits were noted in the old eyes (Fig. 9) . In Fig. 9 was exposed because the basement membrane of the RPE was torn. Examination of Bruch's membrane by SEM after osmium tetroxide treatment showed that the meshes of a tightly interwoven membrane formed by the collagen fibres of the inner collagenous zone were regular and fine in the young eyes but were irregular and coarse in the old eyes. In the old eyes the collagen fibres in the inner collagenous zone tended to aggregate and to form bundles in contrast to those in the young eyes. The increase of collagen fibre cross-links was detected biochemically with increasing age in various organs.3 14 The changes of the inner collagenous zone observed by SEM might be related to the aging of collagen of this type.
Deposits in the inner collagenous zone in the old eyes observed by SEM are thought to correspond to those observed by TEM. A mound-like structure (as shown in Fig. 8 ) was observed to project towards the RPE, and this is thought to correspond to a druse. While the deposits shown in Figs. 7 and 8 were embedded in the inner collagenous zone, the deposits shown in Figs. 5 and 6 were attached to the basement membrane of the RPE. Adhesion between the latter deposits and the basement membrane may be strong. The interpretation of this is obscure. Observations by TEM revealed that some deposits were located 
